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[5]
[7] $0<d<n$ $\mathbb{C}^{n}$ $d$
Gr$(d, n)$ $H^{*}(-)$




Poincare $S_{\lambda}:=[\Omega_{\lambda}]\in H^{*}$ $(Gr(d, n);\mathbb{Z})$
$H^{*}(Gr(d, n);\mathbb{Z})= \oplus \mathbb{Z}S_{\lambda}$
$\lambda\in P(d,n)$
–







$\hookrightarrow$ Gr$(d, n)\hookrightarrow$ Gr $(d, n+1)\hookrightarrow\cdots$
$\lambda$
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$S$
$\phi:\mathbb{Z}[x_{1}, \cdots, x_{d}]^{\mathfrak{S}_{d}}arrow H^{*}(Gr(d, n);\mathbb{Z})$ ; $e_{i}(x)\mapsto c_{i}(S^{*})$
$e_{i}(x)$ $i$ $s*$ $S$ $\phi$
$s_{\lambda}(x)$
$\lambda$ $d$
$s_{\lambda}(x)\mapsto\{\begin{array}{ll}S_{\lambda} \lambda\in \mathcal{P}(d, n) 0 \end{array}$ (2)
$n>d$ $n$ $S_{\lambda}\in H^{*}(Gr(d, n);\mathbb{Z})$
$s_{\lambda}(x)$
$\mathbb{Z}[x_{1}, \cdots, x_{d}]^{\mathfrak{S}_{d}}$
$s_{\lambda}s_{\mu}= \sum_{\nu\in \mathcal{P}(d)}C_{\lambda\mu}^{\nu}s_{\nu}, C_{\lambda\mu}^{\nu}\in \mathbb{Z}$









$Gr(d, n)\hookrightarrow \mathbb{P}(\wedge^{d}\mathbb{C}^{n})$ ; $span_{\mathbb{C}}\{z_{1}, \cdots, z_{d}\}\mapsto[z_{1}\wedge\cdots\wedge z_{d}]$ (3)
$GL_{n}(\mathbb{C})$ $\mathbb{C}^{n}$
$\wedge^{d}\mathbb{C}^{n}$
$\mathbb{P}(\wedge^{d}\mathbb{C}^{n})$ Pl\"ucker Gr $(d, n)$
$Gr(d, n)\cong GL_{n}(\mathbb{C})\cdot[e_{1}\wedge\cdots\wedge e_{d}] \subset \mathbb{P}(\wedge^{d}\mathbb{C}^{n})$
$e_{1},$ $\cdots,$ $e_{n}$
$\mathbb{C}^{n}$
$aP1^{\cross}(d, n) :=GL_{n}(\mathbb{C})\cdot(\mathbb{C}e_{1}\wedge\cdots\wedge e_{d})-\{0\} \subset \wedge^{d}\mathbb{C}^{n}-\{0\}$
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$aP1^{\cross}(d, n)$ $\wedge^{d}\mathbb{C}^{n}-\{0\}arrow \mathbb{P}(\wedge^{d}\mathbb{C}^{n})$
$aP1^{\cross}(d, n)arrow Gr(d, n)$ (4)
$\mathbb{C}^{\cross}$ $T:=(\mathbb{C}^{\cross})^{n}$ $GL_{n}(\mathbb{C})$
$T$ $GL_{n}(\mathbb{C})$ $\mathbb{C}^{\cross}$
$\wedge^{d}\mathbb{C}^{n}$ 2 $K=T\cross \mathbb{C}^{\cross}$
$K$ $\wedge^{d}\mathbb{C}^{n}$
$w_{1},$ $\cdots,$ $w_{n}\in \mathbb{Z}_{\geq 0}$
$w_{1}\leq w_{2}\leq\cdots\leq w_{n}$ 1. $K$ $G_{w}$
$G_{w}:=\{(t^{w_{1}}, \cdots, t^{w_{n}}, t)\in T\cross \mathbb{C}^{\cross}|t\in \mathbb{C}^{\cross}\}$
$G$ $\wedge^{d}\mathbb{C}^{n}-\{0\}$
2.1.
$wGr(d, n) :=aP1^{\cross}(d, n)/G_{w}$
2.2.
$[aP1^{\cross}(d, n)/G_{w}]$ ( [3, 9]
). $w\mathbb{P}(\wedge^{d}\mathbb{C}^{n})$ $:=\mathbb{P}(\wedge^{d}\mathbb{C}^{n})/G_{w}$
$wGr(d, n)$ $w\mathbb{P}(\wedge^{d}\mathbb{C}^{n})$ Pl\"ucker
( 2.3)
2.3. $\pi$ : $aP1^{\cross}(d, n)arrow wGr(d, n)$
$\pi^{*}:H^{*}(wGr(d, n);\mathbb{Q})arrow H_{G_{w}}^{*}(aP1^{\cross}(d, n);\mathbb{Q})$ (5)
$\Omega_{\lambda}\subset$ Gr$(d, n)$ (4)
$a\Omega_{\lambda}$ $a\Omega_{\lambda}$ $aP1^{\cross}(d, n)$ $aP1^{\cross}(d, n)$
$a\Omega_{\lambda}$ $[a\Omega_{\lambda}]_{G_{w}}\in H_{G_{w}}^{*}(aP1^{\cross}(d, n);\mathbb{Q})$ $G_{w}$
Gysin $wGr(d, n)$ $wS_{\lambda}\in H^{*}(wGr(d, n);\mathbb{Q})$
$\pi^{*}(wS_{\lambda})=[a\Omega_{\lambda}]_{G_{w}}$
2.4. $\{wS_{\lambda}\}_{\lambda\in \mathcal{P}(d,n)}$ $H^{*}(wGr(d, n);\mathbb{Q})$
(1) $H^{*}(wGr(d, n);\mathbb{Q})$




$\lambda\in \mathcal{P}(d, n)$ $i$ $\lambda_{i}$
$\lambda(i) :=n-d+i-\lambda_{i}, 1\leq i\leq n$




’ $\in H_{T}^{*}(pt;\mathbb{Z})$ $H_{T}^{*}(pt;\mathbb{Z})=H^{*}(BT;\mathbb{Z})$
2 $H^{2}(BT;\mathbb{Z})$ $H^{2}(BT;\mathbb{Z})=Hom(T, \mathbb{C}^{\cross})$
$y_{1},$ $\cdots$ , $y_{i}$ $i$
$\tilde{c}_{\lambda\mu}^{\nu^{k}}\ovalbox{\tt\small REJECT}$ $H_{T}^{*}(pt;\mathbb{Z})$ $y_{1},$ $\cdots,$ $y_{n}$
$\tilde{c}_{\lambda\mu}^{\nu^{k}}$
[8,11]






$\tilde{c}_{\lambda\mu}^{\nu}$ $+$ l–yi $(i=1, \cdots, n-1)$
([6, 8]), $w_{1}\leq\cdots\leq w_{n}$
2.6. $\lambda,$ $\mu,$ $\nu\in \mathcal{P}(d, n)$ $wc_{\lambda\mu}^{\nu}\geq 0.$
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2.5
2 $w_{1},$ $\cdots,$ $w_{n}$
$w_{1},$ $w_{2},$ $\cdots\in \mathbb{Z}_{\geq 0}$ $w_{1}\geq w_{2}\geq\cdots$
$d$ $\mathcal{P}(d)$ $n(>d)$
$\mathcal{P}(d, n)\subset \mathcal{P}(d)$




$s_{\lambda}(x|a)$ factorial $T$ $\lambda$ $\{1, \cdots, d\}$
$T$ $T(\alpha)$ $T$ $\alpha\in\lambda$ $\alpha$ (i, j)-
$c(\alpha)=i-i$
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3.3. $\{ws_{\lambda}(x)\}_{\lambda\in p(d)}$ # $\mathbb{Q}[x_{1}, \cdots, x_{d}]^{\mathfrak{S}_{d}}$ $\mathbb{Q}$
$n(>d)$ $\overline{w}Gr(d, n)$
$(w_{n}, \cdots, w_{1})$ $S$
$H^{*}(\overline{w}Gr(d, n);\mathbb{Q})$ $S$
$\phi$ : $\mathbb{Q}[x_{1,}x]^{\mathfrak{S}_{d}}arrow H^{*}(\overline{w}Gr(d, n);\mathbb{Q})$
$\phi(e_{i}(x))=c_{i}(S^{*})$ $e_{i}(x)$
3.4. $\lambda$ $d$ $n(>d)$
$ws_{\lambda}(x)\mapsto\phi\{\begin{array}{ll}wS_{\lambda} \lambda\in \mathcal{P}(d, n) O \end{array}$
$WS_{\lambda(x)}$
$WS_{\lambda(x)}$ ( (7) ) 1
$ws_{\lambda}(x)$ [2]
$ws_{\lambda}(x)$ $\mathbb{Q}[x_{1}, \cdots, x_{d}]^{\mathfrak{S}_{d}}$
$ws_{\lambda}(x)$ $\mathbb{Z}[x_{1}, \cdots, x_{d}]^{\mathfrak{S}_{d}}$
$ws_{\lambda}(x)=\sum_{\mu}m_{\lambda\mu}s_{\mu}(x) (m\lambda\mu\in \mathbb{Z})$
$m_{\lambda\mu}$ factorial $m_{\lambda\mu}\geq 0$
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